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PURPOSE: To obtain fresh water in a high yield with a low energy without generating 
scale in the removal of t»oron by arranging a unit using a reverse osmosis membrane 
having a specific salt removing rate and a unit using a low pressure reverse osmosis 
membrane having transmission flow velocity in a multistage fashion. 

CONSTITUTION: The reverse osmosis membrane module unit A4 is constituted using a 

membrane having capacity such that a salt removing rate at the time of measurement 

using a 3.5% saline soln. under a condition of 56kgf/cm2, 25°C and pH6.5 is 

90% or more, and a reverse osmosis membrane module unit 87 is obtained using a 

membrane having capacity such that transmission flow velocity at the time of 

measurement using a saline solution of 1500ppm under a condition of 

15kgf/cm2, 25°C and pH6.5 is O-Sm^/m^.day or 

more. Both units 4, 7 are an^anged in a multistage fashion. High concn. supply water such 
as seawater is pretreated to be supplied to the first stage unit B7 of a loose RO membrane 
to be separated into polyvalent ions such as scale components, medium to high-molecular 
substances, monovalent ions and a low mol.wt. substance. Next, high recovery separation 
is performed in the unit A4. 
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[0 0 4 2] feLSfc'^^ffiroX^r-^CDifiKTj^^febtl 
:i- h BOSji*^^ 6{;HSt=iomS)K^ >'a.- 
•y hBJt#tilS-r'5ig:^S«/i<> j£aSK^v3.-;ua- 

•y hAOSja*0-S8S:3S»gSM^-::^3.-;U3.-.y hB 

va^ig^-r^;^?^^. ji^S^iet>^a-;PrL-.y hBO 
X 1/ h 2t:i§: S: M r ;i t A^'T ^ ^ <D -C» * LI, i o 
[0 0 4 31 ^^R^ll^lI^Vi-CmSl^ggcD^^iJS 

^"JJI/7 5 H. :J^'J7U;i/7 5>;fii:K>^^4?'J-7-^ 


(8) ^5^¥8-2 0 64 6 0 

DTA) nci'75l*^'H;3{c:*3t,^T«=MfCffll'>6n-5<. /t^'J 

JO Ait;^t*;&^a&Pf^nSo 

[0 0 4 4] sfd. ;ine>7.y-jn;3±?pj®^juj8K(s 

^^ig-r-St— «Sfi^JICfJO. 0 1~1 0 0 0 ppmTafe 

^1?«0. 1 ~1 0 Oppm^ifWiK. 

<tJ 1 ~5 0 p pmTfeS, ^JOS*5 0. Olppmi 

^^fcii6. ^ftfig(Dife^b7)<g;i^, lOOOppm 

^aicx ^r-;t-^^&^tr«^|&?«TaSi:+~icH p p m 
[0 0 4 5] sfc. *^Bj(7)^gt3cfct;5}-iai:^fecDfi5a 

-)5Mi^^^'P^%\Z^^x.7-yy'Ui^y'^^tz\t7. 

[0 0 4 6] ^mm'Q&.m'r^'i>^^m=t'ja.'-)\ytb 
x\t'p^^m^(Dtisi^^i^mmx@i^tc'ikx-mm\zx d 

mmmiKi&im-r^^tti^x^^, mz!fi-mL<\t. ^ 

:i?'jx5"^>. 3i?'j-/nt;u>. #'jx;p*>. Jt?ut: 
-}17)VZ}-}1'. -tr;i^p-x7-fe7"-h. 3j^'J7^'jn 
Xh'j;V. ■?-(^<i(D*tft^£M3£-rSCt75^T?#-5. ;io 

*t3®^T-*?.o 7i7«jDXhg;i/;^S^*Jc(DtfJ1!gfcff 
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O'^JVXISKA^, «^SL<!J6 Ot;l.%Ji^±i. p^75"J 

[0 0 4 7] ^?^m(r)m^-si.xf^u^mz^^x. 


'fJ5B¥8-2 0 6 4 6 0 
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[0 0 4 8] *.56«J]<Dg|Si5ct;CXij^|jS;!7ffif4^ftiS 

0. z%ut(7^mim6m\z^^ffi$iio^ m-^(nm.ii<.it 

iZ'bMti^^^^^ 
[004 9] 

i<? [ 0 0 5 0 ] *^ w LXt)Biro#is 1 {i^f . * 

%9]T { J C n 2 ajgroiK a 1 3 aji® IK b IC O V ^ T . 
[0 0 5 1] 

[jgl] 



Ka- 1 

Ra-2 

«b- 1 

Rb-2 

Kb -3 


0.6 5 

0.7 3 

1.24 

1.10 

0. 73 


9 9.6 

9 9. 7 

5 3.5 

9 9. 5 

9 9. 4 

$HISt« (K) 

9 9. 9 

9 9. 9 

9 9.0 

9 9. 7 

99. 6 


5 6 a t m 

2 51C 
pH6. 5 
3. Sk&JS 
IOOOppnifiSSt7 

5 S a t m 
2 St: 

pH6. 5 
3.5XJtlS 
tOOOpp<iSEB!7 

5 a t m 

2 St: 

p H 6. 5 

t 5 a t m 

2 St: 

p H 6. 5 
ISQOppmftjS 
}000ppniil{HIC7 

5 a t m 
2 

pH6. 5 
SOOppm^lS 
lOaOppnGnHv 


IRb - 1 a - 1 €rffltifcjeSiS)Bl^r>'ii.-;i.:L 

pH6. 7{C3SSaU/c^. 4'2S*IS^ffiiaiSltv 
^.-JUT^aaL/!:. -^-ro^, 2 5 k g f /cm' lc#JE 

1. 9«(7>gia*i:^gjaffi5. 9 9g©i8te**#>5:. j£ 


t44 7%-e*f3. ®ja*0^gaStt2 6 6 p pmTfeo 

6. 7m» /B-J?*0, 2 0 0 Ol^fHiSia^fcjgja^g 

[0 0 5 2] IISS01J2 
%mM\Z^\>^X. mmz-orc=i.:^y bAS2Sfw^^ 

)E?a- 1 *ffl(.»fc3eSS)^t>'zL-;i.a--;/ hA{i«i»ft 
L-. -^-Oifttt^S^EL-c. ffiia-2$fflt»;5:i£S^BJ 
^>^jL-;Ua.-y hA{C«i|&-rsia»^K#JEEi£^fflHS 

2 a tmT. Ka-2tt8 0 a tm-CSteU/t. JggS 


owcnnnin- ^ id AnaoriMftntk \ > 


4 r»n 
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3%T*0, Sji*©Jai8««l 8 5ppmT*c;S:, 

[0 0 5 3] 3l;6SCT3 

n-y s^figfflLTiasjw^-rsesfpMtTt. cross 

5t:. pH6. 7lca^Mbfc^. ^^^IS^ffijiiltv 
]i^^->*3.-;l'^--;/ hB©Mig*^ig^L. 9 0 a t 

«)tgl8SH2 2 7 p pm-e«ofc. Sfc. 3»Sii^tv' 
i-A'ary hA©Sja*iatt2 9. 9m' /BT* 
0.2 0 0 0B#ta]Kia^'b2ja*S©i£TH^J6&ti/i 

[0 0 5 4] f^mm4 

a©^->y hAtLfc. ar^. Ha- 1 ^ffl(/^fci§*iiS 
^^v':i.->>P^:^y hA^atrSll. l^a-2<£fflt>;fcjK 

i:m^^rHf3i-:>tZo t«-^Ta--v hffifiKd (A (iSIS 
*> ^A (iiffiTK) -B} i:?iofc. )SSS®l^i?i- 
-y h BroSja*S^ii^*!lMLT?g€Mx. 6 0a 
tmt#ffiLTfi^S(Dm2IK^i^:i--'Wn.--;/ hAt 

*tt9 0 a tm{;:#BEL/T. ^a®a!SiSK^->*i-<'U 
^ICV^U-Z^'J >l£:t-h'J'^A^l 0 p prnWiSffit; 

3.-;Ua-<y hAro«iS&*l3S58L?g-&Lrc. «*&-r-5 

9 7 p pmT&ofc, irs*j;i/^a 


(10) !fJ|5B¥8-2 0 64 6 0 

[0 0 5 5] immi 

%mm 1 roi^a - 1 &fflVircis»asi^^vi-;i/^^-y 

(iSffiJSS. 5%) $-fit|^LT9 0 a tm-C»Hl&fT& 
ofCo Wi^ft*lC's+■9-^5"J>^g:^hU':7A^rl 0 pp 

'5Sia*fi©f!l^«-6 O^iUTSeSffJS^fctC: 

5. J§aa*©ii5i5-f :t>aiJ^«3 0 6 p pmT-*o:to 

Sj§*:fitt2 1. 7m' /QTfeO. 2 0 0 0115 
Pfl««ia^tC««jg*Stt 1 9 . 3 m» /0 1 1 1 F 

[0 0 5 6] .|£S6fis|5 

US a - 1 fciCfllSb - 2 ^ffltifcjfiSSlR^ va.-;m 

i-;UT5aai/«^ilfft*tL75:, -e©^. eSa tmK# 

Skmm^'Ei^ :t.—)la.-y hA©l5liR${J4 3%t?*>3, 
Sja*co*lLailKttl 1 BppmTfe-Dfc. S:/5::1^03liro 
. 5 p pmiC^L. 1 . 3 p 

pm-e*oS:. c:wSS*{37>>l'*U^aALTpH 1 

fc. CO|gf1^JE*ttl 8 a t mT&O. 

-;i,-L-«y hB(7)(5fiK$S9 0%tt. CKDSiSS^Up 

H^^^\zmVtc^, 2»gMISI^Vi-Jl':x-.y hAW 

30 n.-;UrL-.y f«B(DSj§7K§C!)fJaf44 0%ch:^'5±^ 

mtO. 1 2ppint/j:r). *ii*«iS««S<D}taj-ffl 

[0 0 5 7] fgjfi^iie 

nmm^\z^^'^x. Mb-2©*>#30ic8Sb-3^fflv» 

^rfifJ'iofc. jesSM^vi-;V:3---y FBrof^f^ffi:^ 
{JBattn-e&O. [HliR^«^Jg««J5<i:l^i;i:L;to j£ 
SSKtv'ii.-^l'^-y hB<^>Sia*©JaiRStt5 p p 
40 mT$)0. ^-^jSloaSttO. 1 3 ppmt;&:t). *ii 

[0 0 5 8] nmm? 

§IJS^5II*HT. mS^^v':r-;i^3.- -y KAWS 
jg^ici&ea tmlC^JELTlKb- 1 ^fflV^Zii^SM^t 
i;a-;ua.i:«y 1-B (fias) croiaiWi 
9 0%^U. SiSTK^miaSliS 7 ppm. 47<:73g(DS 
lg«0. 8 8 p pmT*o;5:. Z(Dmm^\Z7 )Vf} ^) ^ 
ttAUTpHl Oi:b>S:^. Kb - 2 SfflV^fc^eSSlK 
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Wi^SSl^t xa-Vl^a- h-B(Z)[51iR^J2:9 0%t 
{iO. 0 9 ppmt^tO, /KiI/Kg^SJ^S®m«f®^r 

[0 0 5 9] mmm^ 

!&fflv^Tff/i^Zio !a;^Ta-i/ hiifiKfi {A (M^ 

no -*A-*B-B) tti^Tzo t(iim<Dimmm=^i^=L- 

JUa->;/ hAro|^fPEE;>J«6 0 a tmtt. ^Wiftiffi* 
H9 0 a t m(C#fl£LTmg©mSIK^ v'i-JUnx 

- 2 Sffltifci2iaS^*-:^:x-;ua->y hBcoS®*fi 
coSd&liS 0%i;^cC^cfc-5lcLfc, Bib - 2 ^ffli^/iii^ 
SS^t>^i--'l':i--y hBcoj|il*comi6S{a4 p p 
mTS)0, TjtOsiilcDii/StiO. Ilppm<h;^c0. TKii 

V^fcmSBS^'>'3.-;Ua.-'> hB<©Sjg**«6 0 0 

CO 0 6 0] mmm9 

mmmSlZ^l^X. Kb-2®*^bD{;Mb-3*fflVi 

xt^^^oizvrz. mh-3^mi^rz}&mmm=ei?:L 

-;va - h B OSj^TKoiiaiStt 4 p p mT35 O . 
^moi&mitO. 1 2ppm<t;f5:0, ;4ciI*KS«JSS 

CO 0 6 1] mmmi o 

mTKoy 7 0 X^Mi^mmti? a.-)l^::iy h B\z^^ 

ji*tjg'&L.;fc. m/i^izti-r^m(SLmit4o%tfs.^^ 

[0 0 6 2] J±t!^{«|2 

mmm i oisia - 1 ^fflv^^msii^rvrL-jpn.- 

(iSiSSS. 5%) &«J&L.T6 3 a tmT^iSBSfT^i 


(11) !f$ffi¥ 8-206460 

30 

ofzc ^ U >i^:^ h U 'i/A?!: 1 0 p p 

mnmmiztji^^oizmmb, a^i^t^m^^o^mztt-r 
^mmTi^mom^^ '1 2%tvxmu^nrj.':>fztc 

CO 0 6 3] itmi3 
Ami2lZtil^r. fi^lli!?iHZ7)Vtl<)^&XLXpHi 

CO 0 6 4] 

C^93W«!l«l *5g9IlC<fcO, S*)^^f«ic. *$(Z?S7fcx5^ 
Cl2l®®f!f)#;3:|!i?q] 

C^l] {B-A} A<T*^«^<DiS*S 

20 m2\ a--yhSfiK {B-A («^"*) -A} Xh 
2) 

ca3] 7.'r-m±^^^^-r^3.z.vvmiii 
cia4] 7;t'^7'jffiA<£*-r^3.--y (A^ 
C05] 7;u:'juaA&^-rsrL--y {A-B 

(*M0i!7) 

1 : laiisa?^^ (011 : mm 

2 : 

3 :fiD)E3j^>y 

4 :liga^fflt,i;t>£gSIK^>'aL-;U:3.--y hA 

5 :^&^m^^tzmm.f$:=^=y=i.-)V3.-yVJK(Dmsi 

6 : ^ai£fflVi;tffi§iSM€:>^3.->'V3.--y hAWiSia 
40 * 

7 :IBIb^ffl(.>fc:j^g^lK^i^a.-JUaz:-y hB 

8 : lKbS:fflt^fcjS»gSIK^>>^-;U3.--y hBOaSI 

9 : ffilb^ffltrJ/ci£SSffii^v'j.->'P:i-ty hBCDili© 

1 0 : X':r-;H§jI:?iiI^jD^S: 
1 1 : 7;U*'JttA?S 


(12) 





(14) 


!»JP3¥8-2 0 6 4 6 0 


m)^mri mm a^s 


